Pharmaceuticals and personal care products (PPCPs) in swimming pool water are hypothesized to originate from fill water and anthropogenic sources like urine, sweat, swimwear and body surfaces.
INTRODUCTION
Pharmaceuticals and personal care products (PPCPs) have been found recently in swimming pool water and are thought to be introduced by urination, sweat, body surfaces and swimwear from swimmers (Weng et al. ; Ekowati et al. ; Teo et al. a, b) . Tap water used to fill swimming pools (referred to as 'fill water' in this article) may also be a source of contamination, since PPCPs are found in finished drinking water (Benotti et al. ; Padhye et al. ) . Chronic exposure to PPCPs from drinking water is a concern, because human health effects from low-dose exposures to PPCPs are unknown (Naidu et al.  Table S1 in the Supporting Information (available with the online version of this paper) lists the 24 PPCPs and their chemical classes and primary health effects. The PPCPs' reactivity to chlorine and probability from swimmers were also estimated and ranked in Table S1 . 
RESULTS
The pool sample sizes by venue type are shown in Table 1 . PPCPs were also present in fill water. Like pool water, atenolol, clarithromycin and roxithromycin were not present in fill water. With the exception of triclosan, which was detected at 4% frequency in fill water, every PPCP present in fill water was also present in pool water (Figure 2 ). The only PPCP present in pool but not in fill water was fluoxetine ( Figure 2 ). Fluoxetine was present in 26% of pools shown to react weakly with chlorine (Table S1 ) and diclofenac's structure also suggests weak chlorine reactivity. On the other hand, PPCPs that are shown to have fast reaction rates with chlorine, such as sulfamethoxazole, triclosan and trimethoprim (Table S1 ), were detected much less frequently in pool water.
The presence of the antidepressant fluoxetine in 26% of pools and 0% of fill water indicates swimmers introduce this pharmaceutical into pools, likely through urination. Every PPCP present in fill water was also present in pool water with the exception of triclosan. This suggests fill water is a source of PPCP contamination in pools. 
